Regional and cellular distribution of CYP2E1 in monkey brain and its induction by chronic nicotine.
CYP2E1 is expressed in liver and extrahepatic tissues, including brain. It metabolizes ethanol and other drugs and toxins, such as acetaminophen, chlorzoxazone and tobacco-derived nitrosamines. Hepatic CYP2E1 is inducible by nicotine, and cigarette smoke accelerates chlorzoxazone metabolism. Smokers have higher levels of brain CYP2E1 expression than non-smokers, but the specific regions and cell types which have the higher expression differ from nicotine-induced rat brain. We therefore investigated the expression and distribution of brain CYP2E1 in a non-human primate, the African green monkey, and determined the effect of nicotine treatment. CYP2E1 levels varied among saline-treated monkey brain regions (P < 0.01) and expression was cell-type specific. Chronic nicotine treatment induced CYP2E1 expression in the frontal cortex (1.5-fold, P < 0.05) and cerebellum (1.5-fold, P < 0.01), specifically in cortical pyramidal neurons and cerebellar Purkinje cells but no change was seen in temporal cortex (P = 0.20), hippocampus (P = 0.29), putamen (P = 0.26) and thalamus (P = 0.08). CYP2E1 expression pattern in monkey brain following chronic nicotine treatment is similar to that in smokers, suggesting that nicotine may be the primary component in cigarette smoke that induces CYP2E1. Increased CYP2E1 in brain may contribute to oxidative stress and alter localized metabolism, and resulting pharmacology, of centrally acting drugs metabolized by CYP2E1.